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designations which would be permitted under the PCT except any designation(s) indicated in the Supplemental Box as being excluded 
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Box No. VI 



PRIORITY CLAIM 



I I Further priority claims are indicated in the Supplemental Box 



Filing Date 
of earlier application 
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national application: 
country 



Where earlier application is: 



regional application:' 
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international application 
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item (I) 
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27 March 1998 
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FI 
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The receiving Office is hereby requested to prepare and transmit to the International Bureau a certified copy 
of the earlier application(s) (only if the earlier application was filed with the Office which for the purposes 
of the present international application is the receiving Office) identified above as item(s) : (1) 
* Where the earlier application is an ARIPO application, it is mandatory to indicate in the Supplemental Box at least one country party to the Paris 
Convention for the Protection of Industrial Property for which that earlier application was filed (Rule 4. 10(b)(ii)). See Supplemental Box. 
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Menetelma lahettaa synkronoitu kanava radlolahettimessa 
Keksinnon ala 

Keksinnon kohteena on menetelma lahettaa synkronoitu kanava 
radlolahettimessa, jossa lahetetaan normaalissa kanavassa normaalit radio- 
5 purskeet epasynkronisesti. 

Keksinnon tausta 

Solukkoradioverkoissa on sovelluksia, jotka edetlyttavat etta tilaaja- 
paatelaite, tai vastaava radiovastaanotin, vastaanottaa synkronoituja radiosig- 
naaleja eri tukiasemilta. Tallaisia sovelluksia ovat esimerkiksi erilaiset tilaaja- 

10 paatelaitteiden sijainnin paikantamismenetelmat. Eras sellainen paikannusme- 
netelma on havaitun ajoituseron (observed time difference, OTD) menetelma, 
joka perustuu signaalien vastaanotossa havaittuihin aikaeroihin. Tassa mene- 
telmassa paatelaite mittaa tukiasemien lahettamien signaalien saapumlsaikae- 
roja. Menetelmaa varten tukiasemien on lahetettava signaaleja samalla hetkel- 

15 la, eli synkronisesti, tai sitten tarvitaan tieto tukiasemien synkronointieroista 
(RTD, real time difference), mikali tukiasemat eivat ole synkronissa. Paikannus 
tapahtuu naiden tietojen avulla. Tata menetelmaa on tarkemmin selostettu pa- 
tenttihakemuksessa Fl 954705. 

Useat systeemit, kuten GSM-jarjestelma, eivat ole synkronoituja, tai 

20 sitten ne eivat ole tarpeeksi tarkasti synkronoituja, jotta signaaleja voitaisiin 
kayttaa OTD-menetelman mukaiseen paikantamiseen. GSM-jarjestelmassa 
normaalit kanavat on jaettu seka aikajakoisesti (TDMA, time division multiple 
access) etta taajuusjakoisesti (FDMA, frequency division multiple access). Si- 
ten radiolahetin kayttaa normaalin fyysisen kanavan lahettamiseen tietyn taa- 

25 juuden tiettya aikavalia (time slot). GSM-jarjestelmassa tukiasemat lahettavat 
normaalin kanavan radiopurskeet epasynkronisesti, eli tukiasemien valisia la- 
hetyksia ei koordinoida siten, etta kukin tukiasema lahettaisi radiopurskeen sa- 
manaikaisesti. Lisaksi aiemmin mainitut tukiasemien valiset synkronointierot 
muuttuvat ajan kuluessa, Siten OTD-menetelmaa ei voida kayttaa paikannuk- 

30 seen ilman, etta synkronointieroja mitataan koko ajan. Synkronointierojen mit- 
taaminen generoi lisaa signalointia seka aiheuttaa ylimaaraista virhetta pai- 
kannuksen tarkkuuteen. 

Eras ehdotettu ratkaisu on synkronoida kaikki radiolahettimet kes- 
kenaan kayttaen satelliittipohjaista paikannusjarjestelmaa (global positioning 

35 system, GPS). Kuhunkin tukiasemaan installoitaisiin GPS-vastaanotin. GSM- 
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jarjestelmassa tama ratkaisu saattaa aiheuttaa ongelmia, koska jarjestelma 
kayttaa hierarkkisia kelloja. Tama tarkoittaa sita, etta tukiasemaa ohjaava tuki- 
asemaohjain hankkii ajastuksen verkon yiemmilta verkkoelementeilta ja toimit- 
taa sen tukiasemille. Jos GPS-vastaanotinta kaytettaisiin tukiaseman lahetyk- 
5 sen ajastukseen, sekoitettaisiin talloin koko GSM-jarjestelnnan laajuinen ajas- 
tus. 

Keksinnon lyhyt selostus 

Keksinnon tavoitteena on siten kehittaa menetelma ja menetelman 
toteuttava laitteisto siten, etta ylla mainitut ongelmat saadaan ratkaistua. Tama 

10 saavutetaan johdannossa esitetyn tyyppisella menetelmalla, jolle on tunnus- 
omaista, etta: saadaan synkronoitu ajastus; muodostetaan synkronoidut ra- 
diopurskeet, jonka synkronoidun radiopurskeen pituus on enintaan puolet 
normaalin radiopurskeen pituudesta; lahetetaan synkronoitu radiopurske nor- 
maalin radiopurskeen paikalla siten, etta synkronoidun radiopurskeen lahetys 

15 on synkronissa saadun synkronoidun ajastuksen kanssa. 

Keksinnon kohteena on lisaksi radiolahetin, kasittSen: kanavakoo- 
dekki muodostaa normaali kanava; purskemuodostin muodostaa normaalit ra- 
diopurskeet; multiplekseri osoittaa kullekin purskeelle sen lahetysajankohta. 

Radiolahettimelle on keksinnon mukaisesti tunnusomaista, etta: ka- 

20 sittaa lisaksi kellon saada synkronoitu ajastus; kanavakoodekki on sovitettu 
muodostamaan synkronoitu kanava; purskemuodostin on sovitettu muodos- 
tamaan synkronoidut radiopurskeet, jonka synkronoidun radiopurskeen pituus 
on enintaan puolet normaalin radiopurskeen pituudesta; multiplekseri on sovi- 
tettu sijoittamaan synkronoitu radiopurske normaalin radiopurskeen paikalle 

25 siten, etta synkronoidun radiopurskeen lahetys on synkronissa saadun synk- 
ronoidun ajastuksen kanssa. 

Keksinnon edulliset suoritusmuodot ovat epaitsenaisten patentti- 
vaatimusten kohteena. 

Keksinto perustuu siihen, etta radiolahettimen normaalisti kayttama 

30 radiopurske vahintaan puolitetaan, jolloin aikaansaatu synkronoitu radiopurske 
voidaan aina liukuvasti sijoittaa normaalin radiopurskeen paikalle. Termilla 
"paikalla" tarkoitetaan sita, etta periaatteessa korvataan normaali radiopurske, 
eli ei siis valttamatta korvata todellisesti lahetettavaa pursketta, vaan lahete- 
taan synkronoitu purske sen aikavalin aikana, jona periaatteessa olisi mahdol- 

35 lista lahettaa normaali radiopurske. 



PCT/FI99/00247 



Keksinnon mukaisella menetelmalla ja radiolahettimella saavute- 
taan useita etuja. Synkronoidut signaalit voidaan lahettaa vastaanottajalle il- 
man, etta yieiseen ajastusrakenteeseen tarvitsee tehda muutoksia. Esimerkik- 
si GSM-jarjestelmassa ei TDMA-kehysrakennetta tarvitse muuttaa. Synkronoi- 
5 tujen signaalien rakennetta voidaan optimoida kayttotarkoituksen, esimerkiksi 
paikannusmenetelman, tarpeiden mukaan. 

Kuvioiden lyhyt selostus 

Keksintoa selostetaan nyt lahemmin edullisten suoritusmuotojen 
yhteydessa, viitaten oheisiin piirroksiin, joista: 
10 Kuvio 1 esittaa esimerkkia keksintoa kayttavan solukkoradioverkon 

rakenteesta 

Kuvio 2 esittaa lahetinvastaanottimen rakennetta; 

Kuvio 3 esittaa keksinnon mukaisia synkronoituja radiopurskeita ja 
niiden lahetysajanhetkia neljassa eri tukiasemassa; 
15 Kuvio 4 esittaa kahta eri vaihtoehtoa lahettaa synkronoitu radio- 

purske normaalin radiopurskeen paikalla; * 

Kuvio 5 esittaa synkronoidun radiopurskeen rakennetta; 

Kuviot 6 ja 7 ovat vuokaavioita, jotka havainnollistavat keksinnon 
mukaisen menetelman suoritusta; 
20 Kuvio 8 esittaa synkronoidun radiopurskeen sijoittamista taytebittien 

kanssa normaalin radiopurskeen paikalle. 

Keksinnon yksityiskohtainen selostus 

Keksintoa voidaan kayttaa erilaisissa radiolahettimissa. Esimerkeis- 
sa kuvataan keksinnon kayttoa solukkoradioverkossa. Viitaten kuvioon 1 se- 

25 lostetaan tyypillinen solukkoradioverkon rakenne. Kuvio 1 sisaltaa vain keksin- 
non selittamisen kannalta oleelliset lohkot, nnutta aian ammattimiehelle on sel- 
vaa, etta tavanomaiseen solukkoradioverkkoon sisaltyy lisaksi muitakin toimin- 
toja ja rakenteita, joiden tarkempi selittaminen ei tassa ole tarpeen. Esimer- 
keissa kuvataan TDMA:ta (Time Division Multiple Access) kayttava solukkora- 

30 dioverkko siihen kuitenkaan rajoittumatta. 

Solukkoradioverkko kasittaa tyypillisesti kiintean verkon infrastruktuu- 
rin eli verkko-osan 128, ja tilaajapaatelaitteita 150, jotka voivat olla kiinteasti si- 
joitettuja, ajoneuvoon sijoitettuja tai kannettavia mukanapidettavia paatelait- 
teita. Verkko-osassa 128 on tukiasemia 100. Useita tukiasemia 100 keskitetys- 

35 ti puolestaan ohjaa niihin yhteydessa oleva tukiasemaohjain 102, Tukiasemas- 
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sa 100 on lahetinvastaanottimia 114. Tyypillisesti tukiasemassa 100 on yhdes- 
ta kuuteentoista lahetinvastaanotinta 114. Esimerkiksi TDMA-radiojarjestel- 
massa yksi lahetinvastaanotin 114 tarjoaa tyypillisesti radiokapasiteetin yhdel- 
le TDMA-kehykselle, siis kahdeksalle aikavalille. 
5 Tukiasemassa 100 on ohjausyksikko 118, joka ohjaa tahetinvastaan- 

ottimien 114 ja multiplekserin 116 toimintaa. Multiplekserilla 116 sijoitetaan 
useiden lahetinvastaanottimen 114 kayttamat liikenne- ja ohjauskanavat yh- 
deile siirtoyhteydelle 160. 

Tukiaseman 100 lahetinvastaanottimista 114 on yhteys antenniyksik- 

10 koon 112, jolla toteutetaan kaksisuuntainen radioyhteys 170 tilaajapaatelait- 
teeseen 150. Kaksisuuntaisessa radioyhteydessa 170 siirrettavien kehysten 
rakenne on tarkasti maaritelty, ja sita kutsutaan ilmarajapinnaksi. 

Kuviossa 2 kuvataan tarkemmin yhden lahetinvastaanottimen 114 ra- 
kenne. Ensin kuvataan toiminnot vastaanotossa. Vastaanotin 200 kasittaa 

15 suodattimen, joka estaa halutun taajuuskaistan ulkopuoliset taajuudet. Sen jal- 
keen signaali muunnetaan valitaajuudelle tai suoraan kantataajuudelle, jossa 
muodossa oleva signaali naytteistetaan ja kvantisoidaan dlialogia/digitaali- 
muuntimessa 202. 

Ekvalisaattori 204 kompensoi hairioita, esimerkiksi monitie-etenemi- 

20 sen aiheuttamia hairioita. Demodulaattori 206 ottaa ekvalisoidusta signaalista 
bittivirran, joka valitetaan demultiplekserille 208. Demultiplekseri 208 erottelee 
halutun osan vastaanotetusta bittivirrasta loogisiin kanaviin. Tama toiminto pe- 
rustuu vastaanotetun bittivirran rakenteeseen, joka muodostuu aikavaleihin si- 
joitetuista radiopurskeista, jotka muodostavat fyysisen kanavan. 

25 Kanavakoodekki 216 dekoodaa eri loogisten kanavien bittivirran, eli 

paattaa, onko bittivirta signalointitietoa, joka valitetaan ohjausyksikolle 214, vai 
onko bittivirta puhetta, joka valitetaan 240 tukiasemaohjaimen 102 puhekoode- 
kille 122. Kanavakoodekki 216 purkaa mahdolliset kanavakoodaukset, esimer- 
kiksi lohkokoodauksen ja konvoluutiokoodauksen, ja purkaa mahdollisen lomi- 

30 tuksen, seka purkaa radiotiella kaytetyn salauksen. 

Ohjausyksikko 214 suorittaa sisaisia kontrollitehtavia ohjaamalla eri 
yksikkoja, paaasiassa tukiasemaohjaimelta 102 saamansa ohjauksen mukat- 
sesti. 

Sitten kuvataan toiminnot lahetyksessa. Lahetettava data kanavakoo- 
35 dataan, lomitetaan ja salataan kanavakoodekissa 216. Purskemuodostin 228 
lisaa opetussekvenssin ja hannan kanavakoodekista 216 tulevaan dataan. 
Multiplekseri 226 osoittaa kullekin purskeelle sen fyysisen kanavan. Modu- 
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laattori 224 moduloi digitaaliset signaalit radiotaajuiselle kantoaallolle. Tama 
toiminto on analoginen luonteeltaan, joten sen suorittamisesta tarvitaan digi- 
taali/analogia-muunninta 222. 

Lahetin 220 kasittaa suodattimen, jolla kaistanleveytta rajoitetaan. Li- 

5 saksi lahetin 220 kontrolloi lahetyksen ulostulotehoa. Syntetisaattori 212 jar- 
jestaa tarvittavat taajuudet eri yksikoille. Syntetisaattorin 212 sisaltama kello 
voi olla paikallisesti ohjattu tai sita voidaan ohjata keskitetysti jostain muualta, 
esimerkiksi tukiasemaohjaimesta 102. Syntetisaattori 212 luo tarvitut taajuudet 
esimerkiksi janniteohjatulla oskillaattorilla. 

10 Kuviossa 2 esitettavalla tavalla voidaan lahetin vastaanottimen raken- 

ne jakaa viela radiotaajuusosiin 230 ja digitaaliseen signaalinkasittelyproses- 
soriin ohjelmistoineen 232. Radiotaajuusosiin 230 kuuluvat vastaanotin 200, 
lahetin 220 ja syntetisaattori 212. Digitaaliseen signaaiinkasittelyprosessoriin 
ohjelmistoineen 232 kuuluvat ekvalisaattori 204, demodulaattori 206, demulti- 

15 plekseri 208, kanavakoodekki 216, ohjausyksikko 214, purskemuodostin 228, 
multiplekseri 226 ja modulaattori 224. Analogisen radiosignaalin muuntami- 
seksi digitaaliseksi signaaliksi tarvitaan analogia/digitaalimuuenin 202, ja vas- 
taavasti digitaalisen signaalin muuntamiseksi analogiseksi signaaliksi digitaali/- 
analogia-muunnin 222. 

20 Tukiasemaohjain 102 kasittaa ryhmakytkentakentan 120 ja ohjaus- 

yksikon 124. Ryhmakytkentakenttaa 120 kaytetaan puheen ja datan kytken- 
taan seka yhdistamaan signalointipiireja. Tukiaseman 100 ja tukiasemaohjai- 
men 102 muodostamaan tukiasemajarjestelmaan (Base Station System) 126 
kuuluu lisaksi transkooderi 122. Tukiasemaohjaimen 102 ja tukiaseman 100 

25 valinen tyonjako ja fyysinen rakenne voi vaihdella toteutuksesta riippuen. Tyy- 
pillisesti tukiasema 100 huolehtii edella kuvatulla tavalla radiotien toteutukses- 
ta. Tukiasemaohjain 102 hallinnoi tyypillisesti seuraavia asioita: liikennekana- 
vien konfigurointi, taajuushyppelykontrolli, tilaajapaatelaitteen kutsuminen (pa- 
ging), tehonsaato, aktiivisten kanavien laadunvalvonta, ja kanavanvaihdon 

30 (handover) kontrolli. 

Transkooderi 122 sijaitsee yieensa mahdollisimman lahella matka- 
puhelinkeskusta 132, koska puhe voidaan talloin siirtokapasiteettia saastaen 
siirtaa soiukkoradioverkon muodossa transkooderin 122 ja tukiasemaohjaimen 
102 valilla. Transkooderi 122 muuntaa yieisen puhelinverkon ja radiopuhelin- 

35 verkon valilla kaytettavat erilaiset puheen digitaaliset koodausmuodot toisilleen 
sopiviksi, esimerkiksi kiintean verkon 64 kbit/s muodosta soiukkoradioverkon 
johonkin muuhun (esimerkiksi 13 kbit/s) muotoon ja painvastoin. Ohjausyksik- 
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ko 124 suorittaa puhetunohjausta, liikkuvuuden hallintaa, tilastotietojen kerays- 
ta ja signalointia. 

Kuvion 1 mukaisesti voidaan tilaajapaatelaitteesta 150 muodostaa 
piirikytkentainen yhteys yieiseen puhelinverkkoon (PSTN = Public Switched 

5 Telephone Network) 134 kytkettyyn puhelimeen 136 matkapuhelinkeskuksen 
132 valityksella. Solukkoradioverkossa voidaan kayttaa myos pakettikytken- 
taista yhteytta, esimerkiksi GSM-jarjestelman 2+-vaiheen pakettisiirtoa ell 
GPRS:a (General Packet Radio Service). 

Tiiaajapaatelaitteen 150 rakenne voidaan kuvata kuvion 2 lahetin- 

10 vastaanottimen 114 rakenteen kuvausta hyodyntaen. Tiiaajapaatelaitteen 150 
rakenneosat ovat toinninnollisesti samat kuin lahetinvastaanottimen 114. Lisak- 
si tiiaajapaatelaitteessa 150 on duplex-suodatin antennin 112 ja vastaanotti- 
men 200 seka lahettimen 220 valissa, kayttoliittymaosat ja puhekoodekki. Pu- 
hekoodekki liittyy vaylan 240 valityksella kanavakoodekkiin 216. 

15 Kuviossa 3 kuvataan kuinka neljan eri tukiaseman BTS 1, BTS 2, 

BTS 3, BTS 4 lahetykset eivat ole synkronissa keskenaan. Kukin tukiasema 
lahettaa nornnaalit purskeensa NB toisistaan satunnaisesti p*bikkeavilla ajan- 
hetkilla. Keksinnon mukaisesti kukin tukiasema saa ajastuksen, jota kuviossa 
3 kuvataan toisiaan seuraavilla purskeilla SYNCHRONIZED BURSTS. Ajastus 

20 saadaan kellosta, joka on esimerkiksi kuviossa 1 kuvatulla tavalla tukiaseman 
100 ohjausyksikkoon 118 liitetty GPS-vastaanotin 180. Ohjausyksikko 118 va- 
littaa sitten saadun ajan lahetinvastaanottimitle 114. 

Keksinnon mukaisesti muodostetaan erityinen synkroninen kanava 
kanavakoodekissa 216. Periaatteessa synkroninen kanava sijoitetaan jollekin 

25 normaalille fyysiselle kanavalle. Kaytettavien fyysisten kanavien lukumaara on 
kompromissi. Esimerkiksi OTD-paikannusmenetelmassa mita useammin lahe- 
tetaan synkronisia signaaleja, sita useammin tilaajapaatelaitteella 150 on mah- 
dollisuus vastaanottaa niita, ja siten tehda enemman mittauksia, joka parantaa 
paikantamisen tarkkuutta. Toisaalta nain kulutetaan enemman jarjestelman lii- 

30 kennekapasiteettia. Kuvion 3 esimerkissa kaytetaan yhta taajuutta, eli yhden 
TDMA-kehyksen kaikkia kahdeksaa aikavalia, eli kahdeksaa fyysista liikenne- 
kanavaa. Haluttaessa minimoida liikennekapasiteetin haaskaus voidaan kayt- 
taa vain yhta aikavalia synkronoitujen purskeiden lahettamiseen, esimerkiksi 
BCCH-taajuuden (Broadcast Control Channel) aikavalia yksi, jolloin tilaajapaa- 

35 telaite 150 aina tietaa synkronoitujen purskeiden sijainnin vastaanotettuaan 
yhden normaalin SCH-purskeen (Synchronization Channel Burst). Jottei laske- 
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van siirtotien synkronoitua kanavaa vastaavan nousevan siirtotien fyysisen ka- 
navan kapasiteetti menisi hukkaan, voidaan sita kayttaa signalointitiedon, ku- 
ten tilaajapaatelaitteen 150 mittaustulosten kuljettamiseen tukiasemalle 100. 

Eraassa edullisessa toteutusmuodossa hyodynnetaan normaalisti 
5 kayttamattomana olevaa kapasiteettia synkronoitujen radiopurskeiden lahetta- 
miseen. Esimerkiksi radiolahettimen ollessa epajatkuvassa lahetystilassa 
(discontinuous transnnission, DTX), voidaan normaalien radiopurskeiden lahe- 
tyksen ollessa keskeytynyt lahettaa niiden tilalla synkronoituja radiopurskeita, 
joiden perusteella tilaajapaatelaite 150 voi esimerkiksi suorittaa sijaintinsa pai- 
10 kantanriisen. 

Toinen tapa tehostaa toimintaa on lahettaa synkronoituja radiopurs- 
keita kayttaen vain osaa fyysisen kanavan kapasiteetista. Talloin synkroniset 
purskeet toistuvat jonkin ennalta maaratyn sekvenssin mukaisesti, esimerkiksi 
fyysisen kanavan joka kolmannessa aikavalissa. 

15 Tilaajapaatelaitteelle 150 voidaan kertoa synkronoidun kanavan la- 

hettamiseen kaytettava fyysinen kanava jollakin ohjauskanavalla, esimerkiksi 
BCCH-kanavaila (Broadcast Control Channel). 

Purskemuodostin 228 on sovitettu muodostamaan synkronoidut ra- 
diopurskeet SB. Synkronoidun radiopurskeen SB pituus on enintaan puoiet 

20 normaalisti kaytettavan purskeen NB pituudesta, koska siten synkronoitu ra- 
diopurske SB saadaan aina sijoitettua normaalin purskeen NB paikalle. Multi- 
plekseri 226 on sovitettu sijoittamaan synkronoitu radiopurske SB normaalin 
radiopurskeen NB paikalle, siten etta synkronoidun radiopurskeen SB lahetys 
on synkronissa kellosta 180 saadun ajastuksen kanssa. 

25 Kuviossa 3 kuvataan siis ajastusta mahdollisina synkronoituina 

purskeina SYNCHRONIZED BURSTS, ja kunkin tallaisen purskeen aiku- ja 
loppuhetkesta on piirretty vertikaalinen viiva, joka kuvaa kussakin tukiasemas- 
sa BTS 1 TIMING, BTS 2 TIMING, BTS 3 TIMING, BTS 4 TIMING mahdollisen 
synkronisen purskeen SB lahetyshetken. Kunkin tukiaseman lahettamat synk- 

30 ronoidut purskeet SB alkavat ja paattyvat tasmalleen samalla ajanhetkella. 

Kuten kuviota 3 tarkastelemalla voidaan todeta, niin eraassa edulli- 
sessa toteutusmuodossa tukiaseman BTS 1 kohdalla ajastukset ovat sattu- 
malta samat, ja normaalipurskeen NB paikalla pystytaan lahettamaan kaksi 
synkronoitua pursketta SB. Talloin purskemuodostin 228 on sovitettu muodos- 

35 tamaan perakkaiset synkronoidut purskeet SB, ja multiplekseri 226 sijoittaa ne 
molemmat normaalipurskeen NB paikalle, koska ne mahtuvat siihen. Toisaalta 
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tasta toteutusmuodosta voidaan myos pidattaytya, mikali kahden synkronoi- 
dun purskeen vastaanottaminen yhden aikavalin aikana aiheuttaisi ongelmia 
tilaajapaatelaitteelle 150, jolloin lahetetaan vain toinen synkronoiduista purs- 
keista. 

5 Tukiaseman BTS 2 kohdalla ajastukset poikkeavat toisistaan tas- 

malleen puoli aikavalia, ja siten pystytaan myos normaalipurskeen NB paikalla 
lahettamaan kaksi synkronoitua pursketta SB. 

Tavallisin tilanne on kuitenkin se, etta tukiaseman 100 verkosta 
saama ajastus ja kellosta 180 saama ajastus eivat sattumalta ole yhdenmu- 

10 kaiset. Tailoin kuviossa 3 tukiasemien BTS 3 ja BTS 4 tavoin pystytaan nor- 
maalipurskeen NB paikalla lahettamaan vain yksi synkronoitu purske SB. Silla 
kuten kuviosta nahdaan, joka toinen synkroninen purske SB ulottuisi kahteen 
normaalipurskeeseen NB, mika ei ole toivottavaa. 

Kuviossa 5 havainnollistetaan synkronoidun purskeen SB raken- 

15 netta. Kuten normaalissakin purskeessa on synkronoidussa purskeessa oltava 
hantabitteja TB seka purskeen alussa etta lopussa. Naita bitteja kaytetaan 
suoja-aikana, jonka kuluessa lahetin suorittaa tehonnoston vaadittavaan lahe- 
tystehoon, ja jalleen tehonlaskun lepotilaan. Normaalisti hantabitit asetetaan 
nolliksi. 

20 Kuvion 4 mukaisesti synkronoitu purske SB voidaan sijoittaa nor- 

maalin purskeen NB paikalle kahdella eri tavalla. Ensimmainen tapa on kuvat- 
tu kuviossa keskimmaisena. Siina synkronoitu purske SB on kuvion 5 mukai- 
nen erikoispurske, jonka pituus on enintaan puolet normaalista purskeesta NB. 
Kyseisessa aikavalissa ei siis laheteta mitaan muuta synkronoidun purskeen 

25 SB lisaksi. 

Toinen tapa on kuvattu kuviossa 4 alimmaisena vaihtoehtona. Siina 
purskemuodostin 228 on sovitettu muodostamaan normaalin radiopurskeen 
NB mittainen purske, johon on sijoitettu synkronoitu purske SB. Se osa muo- 
dostetusta purskeesta, joka ei kuulu synkronoituun purskeeseen SB taytetaan 

30 etukateen maaritellyilla taytebiteilla PAD. Talla toteutusmuodolia saavutetaan 
se etu, ettei purskeen lahetysaikaa tarvitse muuttaa, vaan ainoastaan muute- 
taan purskeen sisaltoa. 

Kuvion 5 mukaisesti synkronoitu purske SB sisaitaa ainakin ennalta 
tunnetun bittikuvion TS. YIeensa tama bittikuvio on opetussekvenssi, jonka 

35 vastaanotin myos tuntee, ja jota voidaan ekvalisaattorissa 204 hakea. Vertaa- 
malla tata tunnettua opetussekvenssia ja todellisuudessa vastaanotettua sig- 
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naalia voidaan arvioida minkalaisia vaaristymia radiotiella on signaaliin kerty- 
nyt. Vastaanotin saa myos tarkan ajastuksen vastaanottaessaan synkronoidun 
purskeen SB, koska sen lahetyshetki on tasmallisesti nnaaratty eri tukiasemien 
kesken samaksi, toisin kuin nornnaaleilla purskeilla NB. Paikantamismenetel- 
5 nnia varten tunnetun bittikuvion rakennetta voidaan optimoida tarkoituksennnu- 
kaisella tavalla. 

Eraassa edullisessa toteutusmuodossa synkronoituun purskeeseen 
sijoitetaan myos muuta infornnaatiota INFO kuvion 5 mukaisesti. Infornnaatio 
voi sisaltaa tukiaseman 100 sijaintikoordinaatit COORD. Myos ajastuksen of- 

10 fset OFFSET voidaan lahettaa infornnaatiokentassa INFO, offsetilla tarkoite- 
taan tassa ideaalisen synkronoidun radiopurskeen lahetyshetken ja todellisen 
synkronisen radiopurskeen lahetyshetken valista aikaeroa. Todellisuudessa 
synkronoidun purskeen SB lahetyshetkea voidaan saataa vain ehka yhden bi- 
tin tai yhden neljasosa bitin tarkkuudella, jolloin offsetilla kerrotaan ero siihen 

15 nnika olisi oilut tasmaileen oikea lahetyshetki, Informaatio voi kasittaa muutakin 
informaatiota OTHER INFO, ja informaatiota voidaan myos yhdistella COORD 
+ OFFSET halutulla tavalla. 

Mikali ajastuksesta halutaan mahdollisimman tarkka, tulisi opetus- 
sekvenssin TS olla mahdollisimman pitka. Talloin osa informaatiosta INFO, tai 

20 jopa kaikki informaatio INFO, voidaan siirtaa taytebitteihin PAD, jolloin opetus- 
sekvenssia TS voidaan jatkaa informaation INFO tilalle. Koska synkronoidun 
purskeen paikka SB vaihtelee, niin joskus informaatio INFO olisi ennen synk- 
ronoitua pursketta SB ja joskus se jalkeen. Tilaajapaatelaitteen 150 taytyy tal- 
loin kyeta valitsemaan oikea kohta josta informaatio INFO dekoodataan. 

25 Kuviossa 8 kuvataan miten synkronoitu radiopurske SB sijoitetaan 

taytebittien PAD kanssa normaalin radiopurskeen NB paikalle. Tama kuvio sel- 
ventaa kuviossa 4 kuvatun alimmaisen vaihtoehdon toteuttamista. Hantabitit 
TB ovat tietenkin purskeen alussa ja lopussa. Sitten tulevat taytebitit PAD, joi- 
den ymparoimina ovat opetussekvenssi TS ja informaatio INFO. 

30 Edullisesti keksinto toteutetaan ohjelmallisesti, jolloin keksinto vaatii 

ohjelmistomuutoksia tarkasti rajatulle alueelle tukiaseman 100 lahetinvastaan- 
ottimen 114 digitaalisen signaalinkasittelyprosessorin 232 ohjelmistoon. Lisak- 
si keksinto edellyttaa, etta radiolahetin saa synkronoidun ajastuksen, esimer- 
kiksi kellosta 180. 

35 Keksinnon mukaisen menetelman suoritusta radiolahettimessa ha- 

vainnollistetaan viela viitaten kuvioissa 6 ja 7 esitettyihin vuokaavioihin. Mene- 
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telma kaynnistyy lohkossa 600. Lohkossa 602 mennaan seuraavaan aikava- 
liin. Lohkossa 604 tarkistetaan onko kyseisessa aikavalissa lahetettava loogi- 
nen kanava normaali vai synkronoitu. Lohkossa 606 lahetetaan normaalissa 
kanavassa normaalit radiopurskeet epasynkronisesti. Lohkossa 608 lahete- 
taan keksinnSn mukaan muodostettu synkronoitu purske. Lohkossa 610 tarkis- 
tetaan jatketaanko nnenetelman suorittamista. Ellei suorittamista jatketa, niin 
lohkossa 612 lopetetaan menetelmSn suorittaminen. Mikali suorittamista jatke- 
taan, niin mennSan lohkoon 602, jossa otetaan kasittelyyn seuraava aikavali. 

Lohkoa 608 kuvataan tarkemmin kuvlossa 7. Suoritus alkaa lohkos- 
ta 700. Lohkossa 702 saadaan synkronoitu ajastus. Seuraavaksi tarkistetaan 
lohkossa 704, onko nyt aika lahettaa synkronoitu purske. Ellei ole, niin men- 
naan lohkoon 702, jossa tarkistetaan kello. Tata toistetaan, kunnes on aika la- 
hettaa synkronoitu purske. Kun lohkossa 704 suoritetun tarkistuksen tuloksena 
havaitaan, etta nyt on aika lahettaa synkronoitu purske, mennaan lohkoon 
706. Lohkossa 706 tarkistetaan onko aikavalista tarpeeksi jaljella, jotta synkro- 
noitu purske ehditaan lahettaa. Ellei aikavSlia ole tarpeeksi jaljella, mennaan 
lohkoon 712. Mikali aikavalia on tarpeeksi jaljella, mennaan lohkoon 708, jos- 
sa muodostetaan synkronoidut radiopurskeet SB, jonka synkronoidun radio- 
purskeen pituus on enintaan puolet normaalin radiopurskeen pituudesta. Seu- 
raavaksi lohkossa 710 lahetetaan synkronoitu radiopurske normaalin radio- 
purskeen paikalla siten, etta synkronoidun radiopurskeen lahetys on synkro- 
nissa saadun synkronoidun ajastuksen kanssa. Lopuksi mennaan lohkoon 
712, jossa psatetsan lohkon 608 suorittaminen. 

Vaikka keksintoa on edella selostettu viitaten oheisten piirustusten 
mukaiseen esimerkkiin, on selvaa, ettei keksinto ole rajoittunut siihen, vaan 
sita voidaan muunnella monin tavoin oheisten patenttivaatimusten esittaman 
keksinnollisen ajatuksen puitteissa. 
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Patenttivaatimukset 

1. Menetelma lahettaa synkronoitu kanava radiolahettimessa, jossa 
(606) lahetetaan normaalissa kanavassa normaalit radiopurskeet epasynkro- 
nisesti, t u n n e 1 1 u siita, etta: 

5 (702) saadaan synkronoitu ajastus; 

(708) nnuodostetaan synkronoidut radiopurskeet (SB), jonka synk- 
ronoidun radiopurskeen pituus on enintaan puolet normaalin radiopurskeen 
pituudesta; 

(710) lahetetaan synkronoitu radiopurske nornnaalin radiopurskeen 
10 paikalla siten, etta synkronoidun radiopurskeen lahetys on synkronissa saadun 
synkronoidun ajastuksen kanssa. 

2. Patenttivaatimuksen 1 mukainen menetelma, t u n n e 1 1 u siita, 
etta luodaan ainakin kaksi perakkaista synkronista radiopursketta (SB), joista 
ainakin yksi lahetetaan. 

15 3. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siita, 

etta sijoitetaan ainakin yksi synkronoitu radiopurske (SB) normaalin radiopurs- 
keen mittaiseen purskeeseen. 

4. Patenttivaatimuksen 3 mukainen menetelma, tunnettu siita, 
etta synkronoituun radiopurskeeseen (SB) kuulumaton osa purskeesta muo- 

20 dostuu etukateen maaritellyista taytebiteista (PAD). 

5. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siita, 
etta synkronoitu radiopurske (SB) sisaltaa ennalta tunnetun bittikuvion (TS). 

6. Patenttivaatimuksen 5 mukainen menetelma, tunnettu siita, 
etta bittikuvio on opetussekvenssi. 

25 7. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siita, 

etta synkronoitu radiopurske (SB) sisaltaa informaatiota (INFO), kuten radiola- 
hettimen sijaintikoordinaatit (COORD) ja/tai offsetln (OFFSET), eli ideaalisen 
synkronoidun radiopurskeen lahetyshetken ja todellisen synkronisen radio- 
purskeen lahetyshetken valisen aikaeron. 

30 8. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siita, 

etta sijoitetaan radiopurske aikavaliin. 

9. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siita, 
etta synkronoidun kanavan lahettamiseen kaytetaan ainakin yhta normaalia 
fyysista kanavaa. 
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10. Patenttivaatimuksen 9 mukainen menetelma. t u n n e tt u siita, 
etta ilmoitetaan ohjauskanavalla synkronoidun kanavan lahettamiseen kaytet- 
tavat fyysiset kanavat. 

1 1 . Patenttivaatimuksen 1 mukainen menetelma, t u n n e 1 1 u siita. 
5 etta lahetyssuunnan synkronisia kanavia vastaavia vastaanottosuunnan fyysi- 

sia kanavia kaytetaan signalointitiedon kuten mittaustulosten kuljettamiseen. 

12. Patenttivaatimuksen 1 mukainen menetelma, t u n n e 1 1 u siita, 
etta menetelmaa kaytetaan paikannusmenetelmassa kuten havaitun ajoituse- 
ron menetelmassa. 

10 13. Patenttivaatimuksen 1 mukainen menetelma, t u n n e 1 1 u siita. 

etta synkronoitu radiopurske lahetetaan radiolahettimen ollessa epajatkuvassa 
lahetystilassa. 

14. Patenttivaatimuksen 1 mukainen menetelma, t u n n e tt u siita, 
etta synkronoitujen radiopurskeiden lahettamiseen kaytetaan vain osa nor- 

15 maalin kanavan kapasiteetista. 

15. Radiolahetin, kasittaen: 

IP 

kanavakoodekki (216) muodostaa normaali kanava; 
purskemuodostin (228) muodostaa normaalit radiopurskeet; 
muitiplekseri (226) osoittaa kullekin purskeelle sen lahetysajankoh- 

20 ta; 

t u n n e 1 1 u siita, etta: 

kasittaa lisaksi kellon (180) saada synkronoitu ajastus; 
kanavakoodekki (216) on sovitettu muodostamaan synkronoitu ka- 
nava; 

25 purskemuodostin (228) on sovitettu muodostamaan synkronoidut 

radiopurskeet (SB), jonka synkronoidun radiopurskeen pituus on enintaan 
puolet normaalin radiopurskeen pituudesta; 

muitiplekseri (226) on sovitettu sijoittamaan synkronoitu radiopurske 
normaalin radiopurskeen paikalle siten, etta synkronoidun radiopurskeen la- 

30 hetys on synkronissa saadun synkronoidun ajastuksen kanssa. 

16. Patenttivaatimuksen 15 mukainen radiolahetin, t u n n e tt u sii- 
ta, etta purskemuodostin (228) on sovitettu luomaan ainakin kaksi perakkaista 
synkronista radiopursketta (SB), ja muitiplekseri (226) on sovitettu sijoittamaan 
niista ainakin yksi normaalin radiopurskeen paikalle. 

35 17. Patenttivaatimuksen 15 mukainen radiolahetin, t u n n e 1 1 u sii- 

ta, etta purskemuodostin (228) on sovitettu muodostamaan normaalin radio- 
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purskeen mittainen purske. johon on sijoitettu ainakin yksi synkronoitu radio- 
purske (SB). 

18. Patenttivaatimuksen 17 mukainen radiolahetin, t u n n e 1 1 u sii- 
ta, etta purskemuodostin (.228) on sovitettu sijoittamaan purskeen synkronoi- 

5 tuun radiopurskeeseen (SB) kuulumattomaan osaan etukateen maaritellyt tay- 
tebitit (PAD). 

19. Patenttivaatimuksen 15 mukainen radiolahetin, t u n n e tt u sii- 
ta, etta purskemuodostin (228) on sovitettu sijoittamaan synkronoituun radio- 
purskeeseen (SB) ennalta tunnetun bittikuvion (TS). 

10 20. Patenttivaatimuksen 1 9 mukainen radiolahetin, t u n n e 1 1 u sii- 

ta, etta bittikuvio on opetussekvenssi. 

21. Patenttivaatimuksen 15 mukainen radiolahetin, t u n n e 1 1 u sii- 
ta, etta kanavakoodekki (216) on sovitettu sijoittamaan synkronoituun radio- 
purskeeseen (SB) informaatiota, kuten radiolahettimen sijaintikoordinaatit 

15 (COORD) ja/tai offsetin (OFFSET), eli ideaalisen synkronoidun radiopurskeen 
lahetyshetken ja todellisen synkronisen radiopurskeen lahetyshetken valisen 
aikaeron. 

22. Patenttivaatimuksen 15 mukainen radiolahetin, tunnettu sii- 
ta, etta multipiekseri (226) on sovitettu sijoittamaan radiopurske aikavaliin. 

20 23. Patenttivaatimuksen 1 5 mukainen radiolahetin, tunnettu sii- 

ta, etta kanavakoodekki (216) on sovitettu kayttamaan synkronoidulle kanaval- 
le ainakin yhta normaalia fyysista kanavaa. 

24. Patenttivaatimuksen 23 mukainen radiolahetin, tunnettu sii- 
ta, etta radiolahetin on sovitettu ilmoittamaan ohjauskanavalla synkronoidun 

25 kanavan lahettamiseen kaytettavat fyysiset kanavat. 

25. Patenttivaatimuksen 15 mukainen radiolahetin, tunnettu sii- 
ta, etta radiolahetin on sovitettu vastaanottamaan lahetyssuunnan synkronisia 
kanavia vastaavilta vastaanottosuunnan kanavilta signalointitietoa kuten mit- 
taustuloksia. 

30 26. Patenttivaatimuksen 15 mukainen radiolahetin, tunnettu sii- 

ta, etta kello (180) on GPS-vastaanotin. 

27. Patenttivaatimuksen 15 mukainen radiolahetin, tunnettu sii- 
ta, etta radiolahetin on sovitettu lahettamaan synkronoitu radiopurske radiola- 
hettimen ollessa epajatkuvassa lahetystilassa. 
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28. Patenttivaatimuksen 15 mukainen radiolahetin, t u n n e tt u sii- 
ta, etta radiolahetin on sovitettu kayttamaan synkronoitujen radiopurskeiden 
lahettamiseen vain osa normaalin kanavan kapasiteetista. 
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(57) Tiivistelma 

KeksinnSn kohteena on menetelma lahettaa synkronoitu 
kanava radiolahettimessa ja radiolahetin. Menetelmassa 
(606) lahetetaan normaalissa kanavassa normaalit radio- 
purskeet epasynkronisesti. Keksinnon mukaisesti (702) 
saadaan synkronoitu ajastus, (708) muodostetaan synkro- 
noidut radiopurskeet (SB), ja (710) lahetetaan synkronoitu 
radiopurske normaalin radiopurskeen (NB) paikalla. Synk- 
ronoidun radiopurskeen (SB) pituus on enintaSn puolet 
normaalin radiopurskeen (NB) pituudesta. Synkronoidun 
radiopurskeen (SB) lahetys on synkronissa saadun synk- 
ronoidun ajastuksen kanssa. 
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citations and explanations supporting such statement 



1 . Statement 



Novelty (N) Claims 1-28 - 

Claims . 

Inventive step (IS) Claims 1-28 

Claims 

YES 

Industrial applicability (lA) Claims 1 -28 . — 

NO 

Claims 



2. Citations and explanations 

The claimed invention relates to inter base station 
synchronisation, transmitting synchronised channels in radio 
transmitters, where normal radio bursts are transmitted on a 
normal channel asynchronously. 

According to the invention, synchronised timing is obtained, 
synchronised radio bursts (SB) are formed, and synchronised 
radio bursts are transmitted in the place of normal radio 
bursts (NB) . The length of the synchronised radio burst (SB) 
is at most half the length of the normal radio burst (NB) . The 
transmission of the synchronised radio burst (SB) is m 
synchronisation with the obtained synchronised timing. 

Documents cited in the International search report: 
[Dl] US 5663958, A 
[D2] EP 0740431, Al 
[D3] GB 2305824, A 
[D4] EP 0661836, Al 

Dl relates to a method and apparatus for dynamically selecting 
the length of mobile station burst communications on the 
reverse digital control channel. The time division multiple 
access (TDMA) frame time synchronisation error for received 
mobile station burst communications transmitted on the reserve 
digital control channel is monitored by the receiving base 
station. A probability density function is then prepared by 
the base station reflecting the number of instances of each 
determined length of time synchronisation error monitored over 
a predetermined time period. The probability density function 

.../... 
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is then processed to identify the percentage of burst 
communications during that predetermined time period that 
exceed a synchronisation error threshold. If the determined 
percentage exceeds a given percentage, then abbreviated length 
burst communication operating mode is ordered by the base 
station for all mobile stations operating withm the cell. 
Otherwise, conventional length burst communication operating 
mode is ordered by the base station. The measured time 
synchronisation error is continuously processed of effectuate 
dynamic control over the specified length of mobile station 
burst communications {see abstract; column 4, line 17-column 
6, line 35 and claims 1-24) . 

D2 reveals a method, a central station, a terminal and a 
network system for time division multiple access (TDMA) 
management. To allocate time slots to terminal stations for 
transmission of upstream burst in a network system wherein a 
central station is coupled to a plurality of terminal 
stations, the central station downstream transmits access 
grant information which forms part of downstream frames. Each 
terminal is equipped with a cyclic local grant counter which 
generates a local grant counter value between zero and a 
predetermined limit, and which is synchronised with a cyclic 
master grant counter included in the central station The 
upstream time slots are bounded by two zero crossings of the 
cyclic local grant counter and a terminal station is allowed 
to transfer an upstream burst in such a time slot provided 
that this time slot is allocated to the terminal station via 
previously received access grant information (column 1, line 
3-column 3, line 30 and claims 1-16) . 

Documents D3 and D4 are state of the art documents that are 
used to give a better perspective of the claimed invention. 
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The claimed invention according to independent claims 1 and 15 
differs from what is disclosed in Dl in the way of using at 
least two radio transmitters and thereby solving a different 
problem, inter base station synchronisation, whereas Dl 
synchronises the transmission between a mobile station and a 
base station. The invention differs as well in the matter of 
the length of a normal radio burst and that the normal radio 
bursts are transmitted on a normal channel asynchronously. 
Even if it is mentioned in Dl that an abbreviated length burst 
communication is used with a different burst length, it is not 
mentioned at which length. Further more, in D2, which is a 
similar synchronisation system, asynchronous transmission is 
used. 

According to what is stated above the invention according to 
claims 1-28 is considered to involve an inventive step 



Form PCT/IPEA/409 (Supplemental Box) (January 1994) 



Tl'te Svvedis'n Patent OfHce 
PCT Inter-nat'ionai Appiication 



PCT/ FI99/00247 
10.05.2000 



12 

CLAIMS 10.5.2000 

1 . A method of transmitting synchronized channels in at least two 
radio transmitters, where normal radio bursts are transmitted (606) on a 
normal channel asynchronously, characterized by 

5 (702) obtaining synchronized timing; 

(708) forming synchronized radio bursts (SB), the length of which 
is at most half of the length of a normal radio burst; 

(710) transmitting synchronized radio bursts in the place of 
normal radio bursts such that the transmission of the synchronized radio 
10 bursts is synchronized with the obtained synchronized timing. 

2. A method according to claim 1, characterized by 
forming at least two successive synchronous radio bursts (SB), at least one of 
which is transmitted. 

3. A method according to claim 1, characterized by 
15 placing at least one synchronized radio burst (SB) in a burst having the length 

of a normal radio burst. 

4. A method according to claim 3, characterized in that 
the part of the burst that does not belong to the synchronized radio burst (SB) 
consists of predetermined padding bits (PAD). 

20 5. A method according to claim 1, characterized in that 

the synchronized radio burst (SB) comprises a predetermined bit pattern (TS). 

6. A method according to claim 5, characterized in that 
the bit pattern is a training sequence. 

7. A method according to claim 1, characterized in that 
25 the synchronized radio burst (SB) comprises information (INFO), such as the 

location coordinates (COORD) of the radio transmitted and/or the offset 
(OFFSET), i.e. the time difference between the transmission moments of the 
ideal synchronized radio burst and the actual synchronous radio burst. 

8. A method according to claim 1, characterized by 
30 placing the radio burst in a time slot. 

9. A method according to claim 1, characterized in that 
the synchronized channel is transmitted by means of at least one normal 
physical channel. 

1 0. A method according to claim 9, characterized by 
35 indicating on a control channel the physical channels to be used for the 

transmission of the synchronized channel. 

a:,^h:: jED sheet 
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11. A method according to claim 1, characterized in that 
the physical channels in the direction of reception corresponding to the 
synchronous channel in the direction of transmission are used to transmit 
signalling information, such as measurement results. 
5 12. A method according to claim 1, characterized in that 

the method is used in a locating method, such as the OTD (observed time 
difference) method. 

1 3. A method according to claim 1, characterized in that a 
synchronized radio burst is transmitted when the radio transmitter is in 

10 discontinuous transmission. 

14. A method according to claim 1, characterized in that 
the transmission of synchronized radio bursts only employs a part of the 
capacity of a normal channel, 

1 5. A radio transmitter comprising: 

1 5 a channel codec (21 6) for forming a normal channel; 

a burst former (228) for forming normal radio bursts; 

a multiplexer (226) for assigning to each burst the moment for its 
transmission; 

characterized in that 
20 it also comprises a clock (180) for obtaining synchronized timing, 

which synchronized timing defines the coordination between the transmission 
of radio bursts from at least two different base stations (100) comprising each 
at least one radio transmitter; 

the channel codec (216) is arranged to form a synchronized 

25 channel; 

the burst former (228) is arranged to form synchronized radio 
bursts (SB), the length of which is at most half of the length of a normal radio 
burst; 

the multiplexer (226) is arranged to insert a synchronized radio 
30 burst in the place of a normal radio burst such that the transmission of the 
synchronized radio burst is synchronized with the obtained synchronized 
timing. 

16. A radio transmitter according to claim 15, character- 
ized in that the burst former (228) is arranged to form at least two 

35 successive synchronous radio bursts (SB) and the multiplexer (226) is 
arranged to insert at least one of them in the place of a normal radio burst. 
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17. A radio transmitter according to claim 15, character- 
ized in that the burst former (228) is arranged to form a burst the length, of 
which equals the length of a normal radio burst and which comprises at least 
one synchronized radio burst (SB). 
5 18. A radio transmitter according to claim 17, character- 

ized in that the burst former (228) is arranged to place predetermined 
padding bits (PAD) in the part of the burst that does not belong to the 
synchronized radio burst (SB). 

19. A radio transmitter according to claim 15, character- 
10 i z e d in that the burst former (228) is arranged to place a predetermined bit 

pattern (TS) in the synchronized radio burst (SB). 

20. A radio transmitter according to claim 19, character- 
ized in that the bit pattern is a training sequence. 

21. A radio transmitter according to claim 15, character- 
15 ized in that the channel codec (216) is arranged to place in the 

synchronized radio burst (SB) information, such as the location coordinates 
(COORD) of the radio transmitter and/or the offset (OFFSET), i.e. the time 
difference between the transmission moments of the ideal synchronized radio 
burst and the actual synchronous radio burst. 
20 22. A radio transmitter according to claim 15, character- 

ized in that the multiplexer (226) is arranged to place the radio burst in a 
time slot. 

23. A radio transmitter according to claim 15, character- 
ized in that the channel codec (216) is arranged to use at least one normal 

25 physical channel for the synchronized channel. 

24. A radio transmitter according to claim 23, character- 
ized in that the radio transmitter is arranged to indicate on a control channel 
the physical channels to be used for the transmission of the synchronized 
channel. 

30 25. A radio transmitter according to claim 15, character- 

ized in that the radio transmitter is arranged to receive signalling data, such 
as measurement results, from . the channels in the direction of reception 
corresponding to the synchronous channels in the direction of transmission. 

26, A radio transmitter according to claim 15, character- 

35 i z e d in that the clock (1 80) is a GPS receiver 
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27. A radio transmitter according to claim 15, character- 
ized in that the radio transmitter is arranged to transmit a synchronized 
radio burst when the transmitter is in discontinuous transmission. 

28. A radio transmitter according, to claim 15, character- 
ized in that the radio transmitter is arranged to use only a part of the 
capacity of a normal channel for the transmission of synchronized radio 
bursts. 
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Method of transmitting synchronized channel in radio 
transmitter 

FIELD OF THE INVENTION 

The invention relates to a method of transmitting a synchronized 
5 channel in a radio transmitter, where normal radio bursts are transmitted on a 
normal channel asynchronously. 

BACKGROUND OF THE INVENTION 

Cellular radio networks comprise applications which require that a 
subscriber terminal or some other corresponding radio receiver receives 

10 synchronized radio signals from various base stations. Such applications 
include different methods of locating subscriber terminals. An example of such 
locating methods is an OTD (Observed Time Difference) method based on 
time differences detected in the reception of signals. In this method a terminal 
equipment measures differences in times of arrivals of signals transmitted by 

15 base stations. The method requires that the base stations transmit signals at 
the same moment, in other words synchronously, or otherwise data is required 
on the differences in synchronization (Real Time Difference, RTD) between 
the base stations if the base stations are not synchronized. The location is 
carried out based on this data. This method is described in greater detail in 

20 Finnish Patent Application 954.705. 

Several systems, such as the GSM system, are not synchronized or 
they are not synchronized sufficiently accurately so that the signals could be 
used in the location according to the OTD method. In the GSM system, normal 
channels are divided both on a time division (TDMA, time division multiple 

25 access) and frequency division (FDMA, frequency division multiple access) 
basis. A radio transmitter thus uses a specific time slot on a predetermined 
frequency for transmitting a normal physical channel. In the GSM system, the 
base stations transmit radio bursts of a normal channel asynchronously, which 
means that the transmissions between the base stations are not coordinated 

30 such that each base station would transmit a radio burst simultaneously. 
Further, the aforementioned synchronization differences between the base 
stations change over time. Therefore the OTD method cannot be used for 
location without continuous measurement of the synchronization differences. 
Measurement of the synchronization differences produces more signalling and 

35 causes additional error in the accuracy of the location. 
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One suggested solution is to synchronize all the radio transmitters 
with each other by means of a satellite-based locating system (global 
positioning system. GPS), in which case a GPS receiver would be installed at 
each base station. This arrangement may cause problems in the GSM system 
5 since the system utilizes hierarchical clocks. This means that a base station 
controller guiding a base station obtains timing from higher network elements 
and delivers it to the base stations. If a GPS receiver were used for the timing 
of the base station transmission, the entire timing of the GSM system would be 
confused. 

10 BRIEF DESCRIPTION OF THE INVENTION 

An object of the invention is to develop a method and an 
apparatus implementing the method which solve the aforementioned 
problems. This is achieved with a method of the type described in the 
introduction, which is characterized by obtaining synchronized timing; forming 

15 synchronized radio bursts, the length of which is at most half of the length of a 
normal radio burst; transmitting a synchronized radio burst in the place of a 
normal radio burst such that the transmission of the synchronized radio burst 
is synchronized with the obtained synchronized timing. 

The invention also relates to a radio transmitter comprising a 

20 channel codec for forming a normal channel; a burst former for forming normal 
radio bursts; a multiplexer for assigning to each burst the moment for its 
transmission. 

The radio transmitter according to the invention is characterized in 
that it also comprises a clock for obtaining synchronized timing; the channel 
25 codec is arranged to form a synchronized channel; the burst former is 
arranged to form synchronized radio bursts, the length of which is at most half 
of the length of a normal radio burst; the multiplexer is arranged to insert a 
synchronized radio burst in the place of a normal radio burst such that the 
transmission of the synchronized radio burst is synchronized with the obtained 
30 synchronized timing. 

The preferred embodiments of the invention are disclosed in the 
dependent claims. 

A basic idea of the invention is that a radio burst normally used by a 
radio transmitter is at least halved so that the obtained synchronized radio 
35 burst can always be inserted flexibly in the place of the normal radio burst. The 
expression 'in the place of means that the normal radio burst is replaced in 
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principle, i.e. the burst that is to be actually transmitted is not necessarily 
replaced but the synchronized burst is transmitted during the time slot in which 
it would be possible in principle to transmit the normal radio burst. 

The method and the radio transmitter according to the invention 
5 provide several advantages. Synchronized signals can be transmitted to a 
receiver without a need to make any changes in the general timing structure. 
For example the GSM system does not require changes in the TDMA frame 
structure. The structure of the synchronized signals can be optimized 
according to the needs of the intended use, such as a locating method. 

10 BRIEF DESCRIPTION OF THE FIGURES 

In the following the invention will be described in greater detail in 
connection with preferred embodiments, with reference to the accompanying 
drawings, in which 

Figure 1 shows an example of the structure of a cellular radio 
1 5 network employing the invention, 

Figure 2 shows the structure of a transceiver, 
Figure 3 shows synchronized radio bursts according to the 
invention and the moments when they are transmitted at four different base 
stations. 

20 Figure 4 shows two different alternatives of transmitting a 

synchronized radio burst in the place of a normal radio burst, 

Figure 5 shows the structure of a synchronized radio burst, 
Figures 6 and 7 are flowcharts illustrating the implementation of 
the method according to the invention, 
25 Figure 8 shows the positioning of a synchronized radio burst with 

padding bits in the place of a normal radio burst. 

DETAILED DESCRIPTION OF THE INVENTION 

The invention can be used in different radio transmitters. The 
examples describe the use of the invention in a cellular radio network. With 
30 reference to Figure 1, the structure of a typical cellular radio network will be 
described. Figure 1 only contains the blocks that are essential for explaining 
the invention, but it is clear for those skilled in the art that a conventional 
cellular radio network also comprises other functions and structures, which do 
not have to be described in greater detail herein. The examples describe a 
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cellular radio network employing time division multiple access (TDMA) without 
restricting the invention thereto, however. 

A cellular radio network typically comprises a fixed network 
infrastructure, i.e. a network part 128, and subscriber terminals 150, which 
5 may be fixed, located in a vehicle or portable hand-held terminal equipments. 
The network part 128 comprises base stations 100. Several base stations 100 
are controlled in a centralized manner by a base station controller 102 
communicating with them. A base station 100 comprises transceivers 114. A 
base station 100 typically comprises 1 to 16 transceivers 114. For example in 

10 the TDMA radio system, one transceiver 114 typically provides radio capacity 
for one TDMA frame, i.e. eight time slots. 

The base station 100 comprises a control unit 118, which controls 
the operation of the transceivers 114 and a multiplexer 116. The multiplexer 
116 places the traffic and control channels used by several transceivers 114 

1 5 onto a single transmission link 1 60. 

The transceivers 1 14 of the base station 100 have a connection to 
an antenna unit 112, which realizes a bidirectional radio link 170 to a 
subscriber terminal 150. The structure of frames to be transmitted on the 
bidirectional radio link 170 is accurately determined and it is referred to as an 

20 air interface. 

Figure 2 shows in greater detail the structure of a transceiver 1 14. 
The functions at the reception will be described first. A receiver 200 comprises 
a filter blocking frequencies outside a desired frequency band. A signal is 
thereafter converted onto an intermediate frequency or directly to baseband, 

25 and the signal in this form is sampled and quantized in an A/D converter 202. 

An equalizer 204 compensates for interference caused by 
multipath propagation, for example. A demodulator 206 extracts from the 
equalized signal a bit stream, which is transferred to a demultiplexer 208. The 
demultiplexer 208 separates the desired part from the received bit stream into 

30 logical channels. This function is based on the structure of the received bit 
stream, which consists of radio bursts placed in time slots, forming a physical 
channel. 

A channel codec 216 decodes bit streams of different logical 
channels, i.e. it decides whether a bit stream consists of signalling data, which 
35 is transmitted to a control unit 214, or speech, which is transmitted 240 to a 
speech codec 122 in the base station controller 102. The channel codec 216 
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decodes possible channel coding, such as block coding and convolutional 
coding, deinterleaves possible interleaving, and decrypts the encryption used 
over the radio path. 

The control unit 214 carries out internal control tasks by controlling 
5 different units mainly on the basis of control received from the base station 
controller 102. 

The functions at the transmission will be described next. The data 
to be transmitted is channel-coded, interleaved and encrypted in the channel 
codec 216. A burst former 228 adds a training sequence and a tail to the data 
10 arriving from the channel codec 216. A multiplexer 226 assigns to each burst 
its physical channel. A modulator 224 modulates digital signals onto a radio 
frequency carrier. This function is analogous, wherefore it requires a D/A 
converter 222. 

A transmitter 220 comprises a filter restricting the bandwidth. The 

15 transmitter 220 also controls the output power of the transmission. A 
synthesizer 212 provides different units with required frequencies. The 
synthesizer 212 comprises a clock, which may be locally controlled or 
controlled in a centralized manner from some other place, for example the 
base station controller 102. The synthesizer 212 creates the necessary 

20 frequencies by means of a voltage-controlled oscillator, for example. 

As shown in Figure 2. the structure of the transceiver can further 
be divided into radio-frequency parts 230 and a digital signal processor with its 
software 232. The radio-frequency parts 230 comprise the receiver 200, the 
transmitter 220 and the synthesizer 212. The digital signal processor with its 

25 software 232 comprises the equalizer 204, the demodulator 206, the 
demultiplexer 208, the channel codec 216, the control unit 214, the burst 
former 228, the multiplexer 226 and the modulator 224. Conversion of an 
analogue radio signal into a digital signal requires an A/D converter 202 and, 
correspondingly, the conversion of a digital signal into an analogue signal 

30 requires a D/A converter 222. 

The base station controller 102 comprises a group switching field 
120 and a control unit 124. The group switching field 120 is used for switching 
speech and data and for connecting signalling circuits. The base station 100 
and the base station controller 102 form a base station system 126, which also 

35 comprises a transcoder 122. The distribution of functions between the base 
station controller 102 and the base station 100 as well as their physical 



wo 99/53640 



PCT/FI99/00247 



6 

structure may vary in different implementations. The base station 100 typically 
manages the implementation of the radio path as described above. The base 
station controller 102 typically manages the following things: configuration of 
traffic channels, frequency hopping control, paging of subscriber terminals, 
5 power control, quality control of active channels, and handover control. 

The transcoder 122 is usually located as close to a mobile 
services switching centre 132 as possible, because this allows speech to be 
transmitted between the transcoder 122 and the base station controller 102 in 
a cellular radio network form, which saves transmission capacity. The 

10 transcoder 122 converts different digital speech coding modes used between 
a public switched telephone network and a radio phone network to make them 
compatible, for example from a 64 kbit/s fixed network form to another form 
(such as 13 kbit/s) of the cellular radio network, and vice versa. The control 
unit 124 performs call control, mobility management, gathering of statistical 

15 data, and signalling. 

As shown in Figure 1 , a circuit-switched connection can be set up 
from the subscriber terminal 150 to a telephone 136 connected to the public 
switched telephone network (PSTN) 134 via the mobile services switching 
centre 132. The cellular radio network may also employ a packet-switched 

20 connection, for example 2+ phase packet transmission, i.e. GPRS (General 
Packet Radio Service), of the GSM system. 

The structure of the subscriber terminal 150 can be described by 
means of the representation of the structure of the transceiver 114 shown in 
Figure 2. The structural elements of the subscriber terminal 150 are 

25 functionally identical to those of the transceiver 114. The subscriber terminal 
150 also comprises a duplex filter between the antenna 112 and the receiver 
200 and the antenna and the transmitter 220, user interface parts and a 
speech codec. The speech codec is connected to the channel codec 216 via a 
bus 240. 

30 Figure 3 shows how transmissions of four different base stations 

BTS 1 , BTS 2. BTS 3, BTS 4 are not synchronized with each other. Each base 
station transmits its normal bursts NB at instants that differ randomly from one 
another. According to the invention, each base station receives timing, which 
is described in Figure 3 by successive bursts SYNCHRONIZED BURSTS. 

35 Timing is received from a clock, which is for example a GPS receiver 180 
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connected to the control unit 1 18 of the base station 100 as shown in Figure 1 . 
The control unit 118 forwards the received tinning to the transceivers 114. 

In the invention, a special synchronous channel is formed in the 
channel codec 216. In principle the synchronous channel is placed on a 
5 nornnal physical channel. The nunnber of physical channels available is a 
compronnise. For example in the OTD locating method, the more frequently 
synchronous signals are transmitted the more often the subscriber terminal 
150 is able to receive them and to carry out more measurements, which 
improves the accuracy of the location. On the other hand, this consumes more 

10 traffic capacity of the system. The example shown in Figure 3 utilizes one 
frequency, i.e. all the eight time slots of one TDMA frame, i.e. eight physical 
traffic channels. If the traffic capacity is to be consumed as little as possible, 
only one time slot can be used to transmit synchronized bursts, for example 
time slot 'one' of a broadcast control channel (BCCH), in which case the 

15 subscriber terminal 150 always knows the location of the synchronized bursts 
after it has received one normal synchronization channel burst (SCH). In order 
that the capacity of an uplink physical channel corresponding to a downlink 
synchronized channel would not be wasted, the capacity can be used to 
forward signalling data, such as measurement results of the subscriber 

20 terminal 150, to the base station 100. 

A preferred embodiment utilizes the normally unused capacity for 
transmission of synchronized radio bursts. For example when a radio 
transmitter is in a mode of discontinuous transmission (DTX) and no normal 
radio bursts are being transmitted, it is possible to transmit instead 

25 synchronized radio bursts, on the basis of which the subsicber terminal 150 is 
able to determine its location, for example. 

Another method of making the operation more effective is to 
transmit synchronized radio bursts by means of only a part of the capacity of a 
physical channel. In such a situation the synchronous bursts are repeated 

30 according to a predetermined sequence, for example in every third time slot of 
the physical channel. 

The physical channel to be used for transmitting the synchronized 
channel can be indicated to the subscriber terminal 150 on a control channel, 
such as the broadcast control channel (BCCH). 

35 The burst former 228 is arranged to form synchronized radio 

bursts SB. The length of a synchronized radio burst SB is at most half of the 
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length of a normal burst NB in order that the synchronized burst SB can 
always be inserted in the place of the normal burst NB. The multiplexer 226 is 
arranged to insert the synchronized radio burst SB in the place of the normal 
radio burst NB in such a way that the transmission of the synchronized burst 
5 SB is synchronized with the timing obtained from the clock 180. 

Figure 3 shows timing in the form of possible synchronized bursts 
SYNCHRONIZED BURSTS. A vertical line has been drawn from the start and 
end of each such burst to describe the instant a synchronous burst SB can be 
transmitted at each base station BTS 1 TIMING. BTS 2 TIMING, BTS 3 

10 TIMING, BTS 4 TIMING. The synchronized bursts SB transmitted by each 
base station start and end at exactly the same instant. 

It can be seen from Figure 3 that in a preferred embodiment the 
timings happen to match at base station BTS 1, whereupon two synchronized 
bursts SB can be transmitted in the place of a normal burst NB. The burst 

15 former 228 is arranged to form successive synchronized bursts SB, which the 
multiplexer 226 inserts in the place of the normal burst NB since they fit there. 
On the other hand, this embodiment can also be avoided if receiving two 
synchronized bursts during one time slot causes problems in the subscriber 
terminal 150, in which case only one of the synchronized bursts is transmitted. 

20 At base station BTS 2, the timings differ from one another exactly 

half a time slot, and therefore it is possible to transmit two synchronized bursts 
SB in the place of the normal burst NB. 

However, in the most common situation the timing obtained by the 
base station 100 from the network and the timing obtained from the clock 180 

25 do not match. In such a case it is possible to transmit only one synchronized 
burst SB in the place of the normal burst NB as shown in Figure 3 with base 
stations BTS 3 and BTS 4. As the figure shows, every other synchronous 
burst SB would extend to two normal bursts NB, which is not desirable. 

Figure 5 illustrates the structure of a synchronized burst SB. In the 

30 same way as a normal burst a synchronized burst must also comprise tail bits 
TB both at the beginning and end of the burst. These bits are used during a 
guard period when the transmitter increases the power to the required transmit 
power and thereafter lowers it to the idle state. The tail bits are usually set to 
zero. 

35 As shown in Figure 4, a synchronized burst SB can be inserted in 

the place of a normal burst NB in two different manners. The first manner is 
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shown in the middle in the figure. The synchronized burst SB shown therein is 
a special burst of Figure 5. the length of which is at most half of the normal 
burst NB. Nothing else is transmitted in this time slot besides the synchronized 
burst SB. 

5 The second manner is illustrated in Figure 4 at the bottom. The 

burst former 228 is arranged to form a burst that is equal in length to a normal 
radio burst NB, and a synchronized burst SB is inserted therein. The part of 
the formed burst that does not belong to the synchronized burst SB is filled 
with predetermined padding bits PAD. This embodiment provides an 

10 advantage that the transmission time of the burst does not have to be 
changed, but only the content thereof is altered. 

As shown in Figure 5, the synchronized burst SB comprises at 
least a predetermined bit pattern TS. Usually this bit pattern is a training 
sequence which is also known to the receiver and which can be searched in 

15 the equalizer 204. By comparing this known training sequence to the signal 
that is actually received it is possible to estimate what kind of distortions have 
accumulated in the signal over the radio path. When the receiver receives the 
synchronized burst SB it also obtains accurate timing, since the transmission 
moment of the burst is determined to be the same at different base stations, 

20 unlike in the case of normal bursts NB. For the purpose of locating methods 
the structure of a known bit pattern can be optimized suitably. 

In a preferred embodiment a synchronized burst also comprises 
other information INFO as shown in Figure 5. The information may contain the 
location coordinates COORD of the base station 100. Timing offset OFFSET 

25 can also be transmitted in the information field INFO. In this case the offset 
refers to the time difference between the transmission moments of the ideal 
synchronized radio burst and the actual synchronized radio burst. In reality, 
the transmission moment of the synchronized burst SB can be adjusted with 
the accuracy of maybe only one bit or one fourth of a bit. in which case the 

30 offset indicates the difference from the exact correct transmission moment. 
The information may further include other information OTHER INFO, and the 
information can also be combined COORD + OFFSET in a desired manner. 

To obtain the most accurate possible timing the training sequence 
TS should be as long as possible. Therefore some or even all of the 

35 information INFO can be transferred to padding bits PAD, so that the training 
sequence TS can be continued to the place of the information INFO. Since the 
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position of the synchronized burst SB varies, sometimes the information INFO 
would be placed before and sometimes after the synchronized burst SB. In 
such a case the subscriber terminal 150 must be able to select the correct 
place from which the information INFO is decoded. 
5 Figure 8 shows how a synchronized radio burst SB is inserted with 

padding bits PAD in the place of a normal radio burst NB. This figure illustrates 
the implementation of the alternative shown lowermost in Figure 4. The tail bits 
TB are naturally situated at the beginning and end of the burst. They are 
followed by padding bits PAD, which surround the training sequence TS and 

10 the information INFO. 

The invention is preferably implemented by means of software 
and it requires changes in an accurately restricted area of the software of the 
digital signal processor 232 in the transceiver 1 14 of the base station 100. The 
invention further requires that a radio transmitter obtains synchronized timing 

1 5 for example from the clock 1 80. 

The implementation of the method according to the invention in a 
radio transmitter is further illustrated with reference to the flowcharts of Figures 
6 and 7. The method starts in block 600. In block 602 the method proceeds to 
the next time slot. In block 604 it is checked whether the logical channel to be 

20 transmitted in the time slot is normal or synchronized. In block 606 normal 
radio bursts are transmitted asynchronously on a normal channel. In block 
608. a synchronized burst formed according to the invention is transmitted. In 
block 610 it is checked whether the method is to be continued. If not, the 
execution of the method is terminated in block 612. If it is continued, the 

25 process proceeds to block 602, where the processing of the next time slot is 
started. 

Block 608 is described in greater detail in Figure 7. The 
implementation begins in block 700. Synchronized timing is obtained in block 
702. Next, it is checked in block 704 whether it is time to transmit a 

30 synchronized burst. If not, the process moves back to block 702 where the 
clock is checked. This is repeated until it is time to transmit the synchronized 
burst. When it is detected after the checking carried out in block 704 that it is 
time to transmit a synchronized burst, the method proceeds to block 706. In 
block 706 it is checked whether a sufficient part of the time slot is left for the 

35 transmission of the synchronized burst. If not, the method proceeds to block 
712. If a sufficient part of the time slot is left, the process moves to block 708 
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where synchronized radio bursts SB are formed, the bursts having a length of 
at most half of the length of a normal radio burst. Next, in block 710 the 
synchronized radio burst is transmitted in the place of a normal radio burst 
such that the transmission of the synchronized burst is synchronized with the 
5 obtained synchronized timing. The last step is block 712 where the execution 
of block 608 is terminated. 

Even though the invention is described above with reference to 
the example according to the accompanying drawings, it is clear that the 
invention is not restricted thereto but it can be modified in several ways within 
10 the scope of the inventive idea disclosed in the appended claims. 
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CLAIMS 

1. A method of transmitting a synchronized channel in a radio 
transmitter, where normal radio bursts are transmitted (606) on a normal 
channel asynchronously, characterized by 

5 (702) obtaining synchronized timing; 

(708) forming synchronized radio bursts (SB), the length of which 
is at most half of the length of a normal radio burst; 

(710) transmitting a synchronized radio burst in the place of a 
normal radio burst such that the transmission of the synchronized radio burst 
10 is synchronized with the obtained synchronized timing. 

2. A method according to claim 1. characterized by 
forming at least two successive synchronous radio bursts (SB), at least one of 
which is transmitted. 

3. A method according to claim 1, characterized by 
15 placing at least one synchronized radio burst (SB) in a burst having the length 

of a normal radio burst. 

4. A method according to claim 3, characterized in that 
the part of the burst that does not belong to the synchronized radio burst (SB) 
consists of predetermined padding bits (PAD). 

20 5. A method according to claim 1, characterized in that 

the synchronized radio burst (SB) comprises a predetermined bit pattern (TS). 

6. A method according to claim 5, characterized in that 
the bit pattern is a training sequence. 

7. A method according to claim 1, characterized in that 
25 the synchronized radio burst (SB) comprises information (INFO), such as the 

location coordinates (COORD) of the radio transmitted and/or the offset 
(OFFSET), i.e. the time difference between the transmission moments of the 
ideal synchronized radio burst and the actual synchronous radio burst. 

8. A method according to claim 1, characterized by 
30 placing the radio burst in a time slot. 

9. A method according to claim 1, characterized in that 
the synchronized channel is transmitted by means of at least one normal 
physical channel. 

10. A method according to claim 9, characterized by 
35 indicating on a control channel the physical channels to be used for the 

transmission of the synchronized channel. 
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1 1 . A method according to claim 1, characterized in that 
the physical channels in the direction of reception corresponding to the 
synchronous channel in the direction of transmission are used to transmit 
signalling information, such as measurement results. 
5 12. A method according to claim 1, characterized in that 

the method is used in a locating method, such as the OTD (observed time 
difference) method. 

1 3. A method according to claim 1, characterized in that a 
synchronized radio burst is transmitted when the radio transmitter is in 

10 discontinuous transmission. 

14. A method according to claim 1, characterized in that 
the transmission of synchronized radio bursts only employs a part of the 
capacity of a normal channel. 

15. A radio transmitter comprising: 

15 a channel codec (21 6) for forming a normal channel; 

a burst former (228) for forming normal radio bursts; 

a multiplexer (226) for assigning to each burst the moment for its 
transmission; 

characterized in that 
20 it also comprises a clock (180) for obtaining synchronized timing; 

the channel codec (216) is arranged to form a synchronized 

channel; 

the burst former (228) is arranged to form synchronized radio 
bursts (SB), the length of which is at most half of the length of a normal radio 
25 burst; 

the multiplexer (226) is arranged to insert a synchronized radio 
burst in the place of a normal radio burst such that the transmission of the 
synchronized radio burst is synchronized with the obtained synchronized 
timing. 

30 16. A radio transmitter according to claim 15, character- 

ized in that the burst former (228) is arranged to form at least two 
successive synchronous radio bursts (SB) and the multiplexer (226) is 
arranged to insert at least one of them in the place of a normal radio burst. 

17. A radio transmitter according to claim 15, character- 

35 i z e d in that the burst former (228) is arranged to form a burst the length of 
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which equals the length of a normal radio burst and which comprises at least 
one synchronized radio burst (SB). 

18. A radio transmitter according to claim 17, character- 
ized in that the burst former (228) is arranged to place predetermined 

5 padding bits (PAD) in the part of the burst that does not belong to the 
synchronized radio burst (SB). 

19. A radio transmitter according to claim 15, character- 
ized in that the burst former (228) is arranged to place a predetermined bit 
pattern (TS) in the synchronized radio burst (SB). 

10 20. A radio transmitter according to claim 19, character- 

ized in that the bit pattern is a training sequence. 

21. A radio transmitter according to claim 15, character- 
ized in that the channel codec (216) is arranged to place in the 
synchronized radio burst (SB) information, such as the location coordinates 

15 (COORD) of the radio transmitter and/or the offset (OFFSET), i.e. the time 
difference between the transmission moments of the ideal synchronized radio 
burst and the actual synchronous radio burst. 

22. A radio transmitter according to claim 15, character- 
ized in that the multiplexer (226) is arranged to place the radio burst in a 

20 time slot. 

23. A radio transmitter according to claim 15, character- 
ized in that the channel codec (216) Is arranged to use at least one normal 
physical channel for the synchronized channel, 

24. A radio transmitter according to claim 23, character- 
25 i z e d in that the radio transmitter is arranged to indicate on a control channel 

the physical channels to be used for the transmission of the synchronized 
channel. 

25. A radio transmitter according to claim 15, character- 
ized in that the radio transmitter is arranged to receive signalling data, such 

30 as measurement results, from the channels in the direction of reception 
corresponding to the synchronous channels in the direction of transmission. 

26. A radio transmitter according to claim 15, character- 
ized in that the clock (180) is a GPS receiver. 

27. A radio transmitter according to claim 15, character- 
35 i z e d in that the radio transmitter is arranged to transmit a synchronized radio 

burst when the transmitter is in discontinuous transmission. 
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28. A radio transmitter according to claim 15, character- 
ized in that the radio transmitter is arranged to use only a part of the 
capacity of a normal channel for the transmission of synchronized radio bursts. 
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